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that theſe thin ags will caſfly teceive ME : 
Perfection in your Hands, whis 7 


EE _— 


— m,n 


-» os, 


' which are Experiments and Demwn- 


lone is nor the matter aim'd at, 
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ig Sill in his « heme lpmns- Jl "E 


Epiſtle Dedicatory. 


Bulk, and ſcemingly relating to 
the feighteſt Subject; I have met- 
withal in Pyrotechnia. But inthe 
many Valomns great and ſmall 
chic 1 have read relating to theſe 


| Maccers. .in our own and other 


Languages ; 'I donor find the leaſt : | 


| Pretence' or Thought .of doing : | 


that which here i is undertaken, viz. Þ 
To raiſe fo treat a beap of Fire, and Þ 
to: confirm the Fatt by. the greateſt 
Proofs that'can be bad or wiſh'd for, 


ftrations Mathematical. Yet this a- 


cte Problem is univerſal, and ap- 3 
plicable to che Fortifithciooe of all * 
forts "of 'Guns and other Engines 5 
with their Carriages, &c: and is Z 


ko moreaſe. or decreaſe the ſtrength of : 


Materials according to the Effetts 
and Services required. Bur the reat- Þ 


to adj ſtehe Inficurncarand Means 
in a us and proper Proportion to 
the Effect ſought for ; '1'do with 


all Humility and: profound: Re- 


ſpe make offer of this MAE E(- 


_ 


- Tt is your Lordſhips great Abi. 


| liriss and Mcric,” thar has 'gnabled 
tyou to tread the intricate-and pain- 
tul ſteps" of Greatneſs; /and by 
the 'well diſcharging (o many E- 
-minent. Efiployments; / to add, 


(if any thing'can be' added )'to 


the Great Name of your Renown- 
'ed Anceſtors.” "At ardenr Zeal 
'for/ the Welfare and''Honour'of 
_ your Country, has always been 


che inbred Vertue of your Family, 


and which is brought to its Per- 
feRion in your ſelf, 


The Name of Mafter Aion 
of che Ordnance, lays Claim co all | 


"my (more than 25 Years ) mY | 


- 4 
- 3 Cy -” "3 6 
z - 
| : _ oh B- 


|. Epiſtle Dedicatory, 
Pemeaces and Studies about the Art 
of ; in all ſorts of Grear 
Agile _ to: But the ad- 
ng lomet (a tomy 
poor phas and Cappcity). ro the 
fence, Safery and Reputation 
of my Natjve Country, has at all 
times ſo. intirely govern'd ame; 
chat upon this account allo, and 
indeed chiefly, 1 am emboldned 
to lay this mean —_— of mine 
before your Lordſhip ; . cruſting 
ach ic may at ſome + 4 or other 
Lord « ! Trial, and by your 
ps Favour receive a meet 
ncouragement, and procure your 
Lc Cords Pardon, ec. $0 


{ if 1 3h Jad, . 
| | | Your Lordſhipe moſt Obedient, 
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; To THE _ 
5 Young PrrozouISTEs. 


» 


| Ochets are the moſt” Artificial. 
piece of Firework yeb uſed 
; amongſt the Pyroboliftes, and 
? hath been more uſed of late 
= Tears than formerly, and that the Toung 
= Artiſts may not ſpend their *T ime and 
7 Money unn:ceſ[arily, I have groen exfie, 
Z plain, and ready Rul:s for making of 
# Rockets to two Inches and half Diamee 
XZ ter, which is ſufficient for all private 
= Occafton, viz, Of the Mould of a Rocket. 
F 2 the Rouler and Caſe: Of the Compe- 
# fitions. Of the Recerpts of | Rockets. Of 
* th: Driver. Of the Boring of the 
3 Rocket, Of the Stars and other Matter 
= tobe put in the Head of a Rocket, To 
* Head a Rocket. Of the Sticking of 4 
= Rocket. And laſtly, to. Fire the Rocker. 
3 And ſome Obſervations about the manage- 
; A 4 m:nt 


ket i i; Ct at 
BI ee Pn, # 


| To the Young Pyroboliſtes. 
ment of a Rocket in general ;. all which | 
' 7 hope will prove eafie and beneficial to | 
the Ingenious, * and thoſe that are willing | 

' 10 Learn: and what you do, endeavour | 
10 do it well, and do not be Conceited;"' 
which if, ſo, I have wy ends. Nw 7. 
from theſe little biginnings greater Mat- Þ + 
ters may be obtained, and you may become 
ſerviceable to.-your Conntryz in whichhe | 
kX 614 0 " - 
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Other ..PraozoLISrEs. 
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""& Bout fifteen Tears  fince I con 
"I Hidered of a method to ety 
\ or decreaſe the flrength oft 

Guns, which is this 


T5" Meal of Guns, which is 
# that T intend to diſcourſe of. And at the 
= Cloſe of a _fmall Treatiſe to hit a Mark 
EIiſhed in the Tear 16gx. TI propoſed 
hat Problem in Print ; fince that time 
* there has been more than Ordinary occafi- 
= on for it, by Reaſon of the new Caſting 
=# of the Mortar-pieces. About, two Tears 
3 Bu. I ppt that Problem into a method, 
Z and made a Draught of the whole matter 
3 to increaſe or decreaſe the fkrength of the 
3 Metal of a Gun in any poſſible Proporti- 
= on aſſigned. But when I ſaw the Mortar- 
3 picces brought from Sea' broke, it was 
= thought to 'by a good time to ſhew i, 
Be | which 


difcourſed of at large, but it figniffed 


00. But now I apply that Problem to | 
the making of *Rackets for the young Þ 
Artiſt, as you ſee in its proper place. | 
And it is manifeft that the young Recte : 


makers of | this City ape very C. 
Artificial in their Rockets of 8d. 12d. 
or 18 d. value, otherwiſe they may break 


{ ſo boſe | =o Labour and Diſeredit 
them[ehues, theſe. rag an 
Rules. ut: Fes licable\ tot 
Ay, 'of. the Ring of. all d je $4 

Roc kets ;. is i. 


v4 lied te thoſe Ce Tye nod 


War, viz. Guns of all. forts, with 
their Carriages, and 4 4 LM tet Fare 
niture 2 


v2 or Fn greater quantities... 
| Compoſt- 


5 6 % 4+ 4 5 hy a bY 
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al done, and hh able matter | 
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poſttionz and that by. chance, and 
-d Without any Mathematical Demonſtr&- - 


3 And alſ6 rience, in Table 
Fune-r. 169 befivy 6 the jirſt Column 
RExperiment 4, againſt that in Column 2. 
you will find 4 es of Powder, and 
wen Column 3, 3377. Agdin, in Co- 
Bunn. 1, againſt Experiment 1 in Co 
umm 2, you find + an Ounce bf Powder, 
Rand againſt that in Column 7, you find 
$213; now becauſe the Requifite' of Pow- 
8 der are a5 to x, therefore I multiply 213 
=by8, and it makes 1704, much ſhort of 
©3377, which indeed ſhowld have been 
Bequal to the ſaid 3377." that .is the 
= Ranges upow the plain of the Florizon 
T7 are not as the Requifites of Powder which 
3 projeited thaſe Ranges ; the like may be 
7 done vin all the other Experiments, 1. 
#7 have made hundreds of Experiments in 
© ſeveral ſorts of Mortar-pieces, and am 
= ready to make as many, more, all which 


+ YT ay, Of. "02 © My 08-59 BY 


Ws 


7 will manifeſtly. confute the Dottrine of 
# ſhooting by{ the increaſe” and; decreaſe 
i TI of 
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of Powder, and have often invited the 
firſt promater. of that Dattrine to ſee hi 
Invention confuted; and I do herein 
vite all the Pradtitioners in that Science 
of (booting by the increaſe: and\ decreaſe 0 
Powder, te come and ſee their :Dodtrimt 
confuted.: 1. do hear aſſert it is impoſſwblt! 
ever to: bring that way \of ſhooting to. be 
fo plede= guy. ready for wſe,: in all or any} 
orts of Guns, as the common or uſual} 
way is, by keeping the Requifites of Pow 
der conſt ant ; and elevating the Piece. In 
the Complicating. of Rockets, whoſe Dia-% 
meters are at any great aiſtance; we make} 
wſc of Experiments of ſhooting wade upon | 
another Occafion; and thoſe Experiments 7 
ſerves ſufficiently well ;.' but if we menet'&} © 
io do themjuſtly according to Art, there; 
ſhould be two even Choſed Guns of the % 
fame Proportion as the Rockets are of, Þ& . 
that is the Diameter of thi expoſed Rocket Þ 
2 * Inch multiplied by 6.45 15 {nches, 
and thoſe ſhould be \ the* Diam:ter and © 
length of one of , the Guns : 4 Tuches the ® 
Diameter of the other Racket, multiplicd 
by 6 is 24 Inches, which 4 Inches. fo : 
ol tht 


op) To'thearhet Pyroboliſtes, 


hi ph Diameter ,\and. 24 Inches for the 
engeth ſhould: be the other Gun, or w 

* imo Guns in that Proportion. For the 
Requifite of Powder take the Cube of 4, 
—_ is 64, \as alſo the Cube of Fi 
= which is 15.625, divide the greates 
= Cube Number by the leſſer, and the 
: Luotient is 4, ſufficiently WEeAar ; fo the 
* Requifites of Powder of theſe two Pieces 
= are as 4to 1, then take any reaſonable 
| Requifite of Powder for the 4 Tach Gun, 
= then take the fourth part of that Re- 
quifite. for the Requiftte of Powder for 
on the leſſer Gun, diſcharge them hoth at 
ts one argree of* Elevation, and note their 
wo Ranges. Their Bullets are to be F4 the 
re ſame Metal, and of the ſame likeneſs, and 
8 both exattly fit. In a Mathematical 
f, 
4 


= ſence theſe Ranges ſhould be equal; 
ti tut by Combination the "greater quan- 
8 rity of Powder aggitates more upon the 
{7 great Bullet, than the leſſer Requifites 
= doth aggitate upon the liſſer Bullet, 
{3 and that cauſes thoſe differences, the like 
when two quantities of Powder aggitate 
wpon one Bullet ; it is Experience only that 
| deter= 
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dttermines cithe matter. Although fr < 

things ſometimes happens dog fem 
wil Aﬀert, and endeavour to maintain 
that Mathematical Knowle, + Join 'd with 
faithful Experiments, mi reater 
wy than moſt Men commonly con« | 
CEFVEs | 
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"' Rocket Moulds are 
'Fmadeby Mr. Cyogley juſt 
'without Cripplegate. 
S TaperBlits forRockets, 
are made by Mr. Goode 
juſt within CGepplegate. 
* Rods for Rockets, are 
Z made by Mr. Stateham in 
* Token- Houſe-Yard, Lothbury: 
z All three right. good 
3 Workmen. 
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Of a Rocket-Mould. 


" ECEMR LIE 
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be a Rocket- 
ve 6 AB 
Diameter 
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Inch Ind half; | 
ters} that s | 
6 Inches the 
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pROPOSITION: ti” 


Bo the Compoſition for Reckets. 


JE Ingredients which Rockets are 
Compoſed of are Saleperre, Sulphur, 


A Coat meated , and © palſs 


a . fine Sieve. Firſt, take the 
of Small-Coal* made 'of  Birch- 


Wa Secondly, chiſe the Yelloweſt 


Roch Sulphor, take” 


put in _a Bra Velln which p 
_ Water as will diffolvs 
that Veſſel upon che Fire, 


ſcuay it clean; when the'\ 
and confbmes, : 


ſkc is #ich x Spatols 


4 ; 
the Salepetre will be burnt away, ad the 
eng fatty ron dale lah beret 
d, you | 
ways I } 


may nn ie into anda ; 
have done for my ion; but. 

ally take the cleaneſt "a vees to be found 
We in Drugſters Shops, and it does as well; 


\PKOPONITION IV. | 


| The Aeeehprs for Rockers. 
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Tow 
ther, and paſs them Trough th the Sieve, 
then your Ca -In 
—_ Roc —— —  — 
meter ; let them be filled at 6, 8, or 10 
| to every W259 
12, of 14 | wi with a Maller, and be- _ 
ewixt every three "na turn the Dri- 
a hele in' your Hand, . þ the 
(icid&y 3 the Needle wil be pre 


__ ſtand in the + of Salpare 
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| you ſhall find the Rockee 
wall. A th fan, than.. when. bored.,--the 

Compoſition lying looſer about the Needle ; 

thanif it were bored, takes fire ealier, and 

this 3 goo voery in _ wr FE 

+ M6 Jockey mgcer ; 
ſuch hh wi a too long time upon the 


Ive 
| a 44,5 whos God 


'for mat ag years, Aon Con m : 
Man a afd to bore them after, bue 
that wa did no | better ag theſe 1 now 
uſe a1 : Giver 4 but thy molt. 


rany one may drive and dare 3 Rockets, S. 
with hoſe bel ix Drivers which I now. 3 
ols, Boom oy many finiſh the driving : 

of one Rocket with a fol A} 
n the Rocket is, near filled, 
= a Terter Driver with a ſmaller hole. 
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* Of Rats and Hat, 4 -2 


Ake ariy'of thoſe Recfiprs for Stars, 
SEE 2* DE | _ 4 
iſt ws 


on with 


noitnlwh Lit Ol wil he 
mixed with. leone oe Res 


t 
- The ſame RN mixed wich 
3 Gum Rea Ye Warer, = wi pj] | 
omſh. $-D | 
1 Shel, io} moiſtned with Brandy + 
Oil of Pecre, or Argos Ol, mixed For, 
ther , requires Powder of 
{3:48 Ponder jo big "Send mixed 
h the former Compoſition gives i 
rens Birog vs ea cen inſtead of gp 
which. you by your own 
Reaſon. Take the Qld Prove So-mony 
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of the Sticking of Rockers. , '\ \ 
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7 be weigh of the Mallers fir 
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' weigheth almoſt four Poands: a four Inch 


PROPOSITION. Xt. 
How Rockets are eftimated. 


Rn too ira 
| fo ure, 
then wr ont Aha. cigh os fog ard 


toy if by Weight, then; are 
xdbery Bcd nie-1g FE 

_ Rule, viz. b oÞy I 

weig two. Ounces A ( F 


lirle above a Pod a three we 4s 


Rocket weigheth nine FRNLA an 
Inch As weigherh eighe 


Rojat. which way by cd's Rocher 
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"Of the _ of the Rockers rifing. 
© Later ACB: be the © 
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[19] 

and y Z of fire, crofing each other at 
the Center of the Cone R, and the porn 
R, as it were, remains fixt ; and here the 
fimilitude of Guns and Rockets appears 
plainly, a Gun remains fixt upon the 
Center of Motion of the Trunnions, and 
projeas its burden forth; but a Rocket 
flys from its burden, leaving it atR, & it 
were fixer, 
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TO OUR - 


PyROBOLISTES. 
A duplicate Propoſition. 


| Avin one Rocket well proved 
H': | its Parts, viz. a thrgs 
Inch Rocket. Then, 

To decreaſe the Velocicy of the Com- 

of the aforeſaid Rogket, ro make 

it fit for a 4 Inch 4 # and 5 Inch Rocker. 

And to increaſe the Velocity of the 

aforeſaid Compoſition, to adapt it to a 

2 Inch 1 4 and'1 Inch Ros: keeping 

he ame ind of Bering the tipolds Rodker of 
rom Tt | 

, \ L009 r; monte ie iNs.26 

Qrificeo [4 ockets 0 4+ 43 z anay 

C1 Inches 


dapt them 
the Co _ 


"FT by 1 
Inches Diameter; and to- decreaſe the 


®* Diameter of che Orihce of the Rockets 


of 2:14 and t Inch Diamcer, to a- 
cothe ons og Rocker, coping 
oficion of the lame Yelocuy 


Fw Kuporitienta 6 Mathematical 
| Demonſtration. 


The The $n of this Problem will 
marie ſhew, the Lea a of the 


_ Shootin the increaſe 
ao deal of of Powder; and v ph weak 
_ Arne of in, #09 


| fir | —_—> bel It alſo cells the 
ar how to give his Guns their 


£ bp Forifcaon otherwiſe may be- 


na nggua, ay we ge 
| ] es tO Ml 

Work LO. mw may riſe well, and not 
break nor fall, - Ir teacheth Artificers to 
{ their Materials in any pony Propor- 


Tv 7 /r nr free rigs oc jp 
[ but wo. Reſolution gives by. 


| PRO. 
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| PROPOSITION av. 
The Complication of Rockets in Rili: 


tion to their Borers, 


| hr a 2 Inch and half f Rocket, we 
Complicate other Rockets, -wvis- a _ 
_ Inch Rocket thus, we take the 
be of 4, which is 64, allo. we take 
he Cube eg 3, which 1s 15.625, ing 
which we divide 64, the : 15-4; 
and ſo many tines the leffer Rocket is 
contained in the greater, that is as 4 ws. I. 
Then I look into the Tables of Ra 
for the year 1691. Fune x, and in - 
ſecond Column I. find the togolh ts of 
Powder 1 and 4, and againſt the 4.in 
the third Column [ find the Range Tl 
and in the third Column againſt « 1 
the Range 652, which I multiply by 4, 
the Ratio of the Rockets, and it is 26058 : 
New it a” laſt Number had been equal 
377, the Range with the Quadruple 
oF (LL og it wou a have confirmed the 


cog by the increaſe and decreaſe of 
C 4 Powder ; 


In the Pargbote AHZ let AG be 
2608, and AH3377; then GZ and 
HE 3 the Feloouls 'of the equal and 
nnequal Ranges. Toricelim 22. Prop: de 
fore projec, lip ſecund. 


qual 


MTS 3-4 


he 66. — _— "IS p-_ } oo 
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Range, to a larger Diameter of the 
Inch Rocket, to keep the ſame Compal 


tion. 
Or as the equal Range ck Fo tq he 
N 3379 ; fois the ſquareo 
Dna be Gon ey 
, tothe lquare of « imeter of - 
he Orkce of the Rocket inlarged, keep- 
| ingthe ſame Compoſition. 6 
Or as the equal Range 2608S, is to the 
unequal Range 3377; fo is the Area of 
the Orifice of the Rocket of 4 Diameter, 
when taking 3 of the Diameter ; jo the 
Area of the Orifice of the ſame Rocket 
when enlarged, to bare the Compoſition 
that would ſerve a Rocket of two Inches 
and a half, taking + of the Diameter 
of the Rocket for the Diameter of ics 
CC. 


Example. 


2608 The equal Range 3.4"630$ 
3377 The unequal Range 332553 


Che fquare of 1.333, &c. the 
Diam. of che equal Oriffice 407000 


 Tak@the half .z6188z 
The Diam. of the new Orifice 489941 


4-516 one Inch and half 


Take 


TH 


Yah avdhir Eavnplc 


4-4 1691: I look i in Column 

nd find the Requiſites of Powder kalf 

an Onnch, 6nd > Onncm,” 42) aaaick 
equilices 


the unequal Range, and 236 the wl 
Range; which I multiply by 4s 
makes 944- 


220 The _ jel 2.974972 


Tho Sana une a. 3.170848 

ON Orikce Th BE *F 2249660 

5583s 

8 07 new Ori- Fan - 
fice 1.67 ey 


Here may be Hon the concurrence of 
Experiments made upon another account, 
not then ___ co apply it to the Com- 
plication of "ph. Gat I made 2 Rockets 
of 4 Inches Diameter, anda Taper bit ac- 
cording to this method, and bored three 
Damen, and ee 2 Inchyy Solid, and 


An exarpple of a Rocket of 6 Inches 
Diameter, the ſame Compoſiti- 
on. Take the Cu of 6, which WES 

- divide 


|  thatis 2.3 is 


[27] 
divide that Cube by the Cube of + which 
is 64, the Quotient is 3, that is the Com- 
poſition in the Rocket of 4 Inches, is to 
the Com inthe Rocket of 6 Inches, 
is 25'1to.3 5 then Þ look in the Table of 
Aug. 24. and find in the ſecond Column 
the Requiſites of Powder half an Ounce; 
and an Ounce and a half; and againſt 


theſe Requiſites in Column three $00, the 


unequal Range, and 236 the equal Range, 
which [ multiply by z, and it makes oy; 
then as 4 is to 6, fo 15 twelve half quarters 
of an Inch, the Diameter of the new 
Orifice of the four Inch Rocket, to eigh- 
teen half quarters of Inches; that 'is 5 
Inches and 1 quarter ; or as 4 15to 6, fo is 
1 +, that 1s 3 halfs,. to 4 + half Inches, 
thatis 2 *, Then I had no ſuch Ranges, 
that their Requiſites of Powder were ini 

Proportion as the Cube:of 6 is to the 
Cube of 2 +; therefore was I forced to 


| help my ſelf by Proportion, which is the 


ſame in | 
yo The | equal Range 2.850033 | 
oo The unequal Range 2.903089 
The Square of 2 +, or 18 half 2 $1054 
quarters * | 
he half of this Logarithm  2-563600 
Half quarters of Inches 19.13 $1-281800 


A 


7 [28] 
6H,” ſecond Example, April 31. 1692, 
I look in-Calumn 2, and find the Re: 


quiſites of Powder 12 Drams, and 36 
theſe ifites in 


' Drams ; and againſt 
the third Column I find 1196 the unequal 


, and 30g the equal Range, whiuch 


I multiply by 3, and it makes 90g. 


. 90g The equal Range 2.953564 
1176 The unequal Range $-070407 
The Square of 18 half quarters 2.510544 


MS ungltes, x, 6, 


('29 ] 


EET IE by 


will ORE Fo 
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PROPOSITION XV. 


The Complication of Rockets in Rela«. 
tion to their Compoſition, with ſome 


Cautions and Limitations. 


f fo. decreaſe the Velocity of the Com- 
poſition of 1, 12, and 4, which 
Fl por coa 2 } Inch Rocket, tomake ic fic 
for a4 Inch Rocker: remember the Ratio 
of the Rockets are as 1to4. Look in the 


Ky peat nehyyrwdhe If 
VET Pony Tt 


jeRed th 

decreaſe the Velocity of the Salpecre by 
the Ratio of G.Z: ro HZ: then let A C 
in fig. 2, be equal to H Zin fig. t, and 
AB infig. 2, be equal to GZ in hg 1; 
then draw the Ordinate C H-and B Gin 


fig. 2, and by theſe two Lines, vis. CH 


and B G we increaſe or decreaſe the Ve- 
Jocity of the Coal. Further, let DF in 
fig. 3, be equal to CH in fig. 2;-and DE 
in fig. 3. be equal to BG in fig, 2 : draw 
the Ordinates FK and E1, and by theſo 


- 2 Lines we increaſe or decreafe the Ve- | 


locity of the Sulphur. | 


| Thenif we take the Logarithm of _.. 
8, 1 as 1 Get; A) Þ 


3377 3-318531 1.759265 0.879632 0.439916 


, +] E © 
2603 3.416308: 1:50L154 0.854077 0.427038 


that is, the Ranges under (0), 'their Lc- 
garithm under (1) the half of -the Log. 
under (2), the numbers anſwering thoſe 
| aan tate. A F43b 
in fig. 1. The Logarithm under” (4) is 
- the fourth-parr of the Logarithm| under 
..(1): The Numbers anſwering theſe Lo- 
gartthuns,: are the Lines CH, and BG in 
2. 


Ft [30] T 
the Velocity of the Powder, which pro: 
hoſe Ranges, and we increaſe or 


POS Es VI OR an” eds road 2H Mt A, ay + GO 


fig, 2. Further, che Logarichm under ('$) 
is the eighth part of the m under 
(1) ;- che Numbers anſwerin thoſe Le 

are the Ordinates F K and EI I 
in the Parabola F D K. 


Or may take the AteanceF | 
" the Logarithes under (1 )3102223 


Vit. 
Half FLILL 
. Quarter 25555 
Eighth 12777 


' *By Adding or Subtraing theſe. 
to or _ pode. —_ of { the Log : 

petre, an r, you have 
delire, vis. ee? elocities box nighgrond 
crealed or decreaſed : or thus, take the 
difference of the. Logarithm of the two 
Ranges 102223, and Subrrad it from the 
Loghenthay of ts Square of the Number 
Onores or Pounds of Salts 
A Logarihm of dhe ved 


mo of the eighth pewer of the Num- 
of the Drams, Ounces, or Pounds 
of Sulphur, there will remain three Lo- 
garichms, the firſt #iakng divided by hare 


(32] 
ſecond by 4, and the third by 8 ; hes 
will remain three "the N 
bers anſwering to w - willbe che Not. 
ber of Drams, and ror of the Salt 
petre, Coal, and Sulphur defired. m 


To Weaken the Velocity of the Cats | 
onof-1, 1+, and 4. 


337 al Range 2.518631 
7 The equal Range 3:41630$ 


The Square of 04 Drams of $3.612360 


O_ . 3510137 
Drams 5$6,9+ nine Tombs of 
_ Saleperre 


2 +7 55068 


Te SRSTES 7s at 
Beg 
Uu o O2L2 
= neq ; 


arithm of the fourch 
ia Fara 


of Wd . 
5 : 4. 3 3 oy 
"In 7 SY Bo 4 
TH: 9% 
25 * Cs N i 
os Ft 23 | T, 
Py WS} Ex The '$ 0 % of 
F ka ? 
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The 


] The eighth _— of ſixteen 
_ anew IP $9: 632960 
Alte of the 

© | rithm Subcrat - + 2 102223 
3 Is the: wompareIrY — a 
offi | __ IE n vi- £9.530 
of Ps 8 2.5 39737 


$31 I3 Drams «f 10 + of Sulphur 4 IT 191342 

' The Com feion will be Sulphigr Ap Ks | 
3990} Coal22 pf Saltperre 57;* bar if you' 
137 quicken I Velocity, the equal R 


ange 
will be 1 in the fuſt place of i the TO 
068 tion. 
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PROPOSITION XVI. - 


Tables of Ranges made with 
pyattiocess) Mortar-pieces. 


"—_ 


0 INE pas 


Une 1, 1697. On Wimbleton- Heath at 
7 1506.0 


Anguſt, 


. X + 6 Fa Re? OLI ay o abs” F Se obs - 
VL Oy rr ny WE nn Yong s > A : f- - ' » See Ie 4 "I dr] 
et , $ ISS. 
o A Fes . 
- a9 
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Aug 24.1691: At 15 deg; of Blevati: 
on, with a 3 4 Inches Mortar-piece, and & 
| eurn'd Iron Ball. 


I 


i 41 4.4.9 
The Chamber of | The Chamber , of 
- bs —_—_ paws this Mortar piece a 
[Powder Chain. |Powder Chain. | 
$: 1.3436; .#.7.1. 
71 496 8 {| 30+. 
; $1.1: /$a0'{ |» 

2 1452 -f 2 


" 
——— 


Þ wo Wm 
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Aprit 21. 1692. : At 15 deg. of Elevati- 
on, with a 3+ Inch Mortar-piece,” and 
aturn'd Iron Ball. | 


I 2 "= 


Experiment.| Powder. |Chatn. 


I I2 393 
2 4B 746 
434.4} 46 4 4276 
Vo 4 48 1820 
& 5 60 2698 


{nd eafie 
iſtes for the 
making .of ſmall Roc . and alſo for 
| tets, to them of 
C a grouer Knowledge Purſe, even 

as was reputed” impoffible ; for a 4 


fore impoſlible to riſe. Now, t f 
Inch Rocket was thought ſo, what 

they ſay to them of '6, 8, 16 or 12 In 
Diameter ; for certainly this Rule takes in, 
all fizes to 500 or 1000 weight, or higher. \ 


Neceſſa- \ 


Neceſſary Tables for Rockets: 


"2483 8|g8|2 2 8 
[85 |'E : == 3 & = 
23|e F6|00&|a 50 
1. 6 
qo 0 e3en 3 = IF _ 
| : Sil coog4 | 0002 OB 
bl 02 | 0210 . | 0096. 09. 
#7 Cap 041 oor | oor 11 
M44: 5496s ry 0032 | 0020. 04 
FE Boas co | oogt | 0032 04 
"TS LO: _ | NE | 0048 __ 
| -F agdl I | 0108. ©0068 08 
B47 26P 4 01.48 £093 12 
LP5 4b os ' 0199 | 0136. 12, 
bs 1.03 46 | 02466 | 01462 06 

$i (29% 26 | 6436 Fodolf” os 
64 [03 "1 NS FOIrt” oo 
ws | Ju Fg. | 0500 | 0316 Qs 


L$8-J-;, 
The Uſe of theſe Neceſſary Tables. 


TN the firſt Column you have the Inches 
and half Inches, tg 12 Inches. In the 
ſecond. and third Columns you” have the 
weight of Pounds a Ounces of the 
os wo when fix grnifie logth. 
In the boorth Col ou ov the 
Ounces of Compo ny .tholt 
org Boar ion In the fifth an 


mns you the weight of 
the Malice five Thle Rockes in 
the Fol, for a three 
ind 3'in the firſt 


 In'che fifth agd fixth Columng 
I Rnd 30 Pounds 4 Ounics for the' Mallet 
to drive that Rocker, - ' : 
When Rackets are of a great h..9h 
the Mallet will be coo heavy. to 
therefore do thus. The Mallet of a 
Ingh Roche, viz, 20 Pounds the F 


WEEN 


fs |  {2-$10543 

ee TEE 0 [3:591760 

$065 es I TOE oh arr; 

3 8 1 *  [2-397941 
. 45.817 -> Sub. OG apt _ [1.19897 

62.5. is from | | 1-7958 - 

| va ou F 0.596910 

©, 

31.623 Sum of + Logarithm $:IEhEG 

13811 Add © 1.198970 
$0o, . the Sum of Logarithr 2.698970 


fi 
: IIS: S Than wa red wha 


DE gre te $ loch Rocket had 2. 
of what it opght to have, had, the Reaſon 
of that mas 0 hold Fire; ic moved off the 
Nails at about 58 deg of Elevati and. - 
the Hoizoon Range was juft 15 C wo 
c which we m 

Ky FC Fg of | that Parabola i it m_ 
in, _ Tn dat, 

quently reat erpet Alct- 
rude it could hare reached. OO 


In 


Let AC be equal to 
DAE 78 hen 


Radius 


. i 10.000000 
7 10.672525 
165 - | 2.217484 


DE ' 97622 | 2.889989 
As the ine he doutle f G68 
| ine of t 
the Elevation + $457 2.609594 
Is to Radius E— 1 3.000000 
So by hy Horizontal difta how 2.518514 


78 deg. 
To the real Range in the $8108 | 2.908920 


So then the greateſt” hei he of that 6 
Inches Rogket in its fli fp was three 
pewandn. eighty / and: nn th te hes. ; 
Perpendicular ghe w 
hve Cenatibnr hnndeed and ve Yards. 

The flight of Rockers does ſufficiently 
well agree with that of the Parabola at 
cach end of the Quadrant ;z but. towards 
45 degrees it differs more. 

A Rocket of an Inch _ half Diame-, 
ter, filled 5 Diameters, and bored two 
and a half, and a httle more, with this 
Compolition, viz. ret Powder-duſt, 6.Salt- 


petre,- 4 onenge and 1 Suiphur, and layed 


to 30 oy oe of Elevation; Ranged. the - 


Rotket oth, that is half a Mile. 


To 


OG A wed AR SG” c...cuI4 
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«7 aa Rockets to Swim won the 
Water, Dyive-into the Water, and 
| keep above the Water. 


En Example of an Inch Racket. 


M*= the Caſe 12 Diameters, which - B- 
wk agrees e 12 Inches, | 
fill ic with ewo Compoſidons,s vis. a * 
| Weaker and a Srongers fill 2 Inches wich 
E the Weaker C "then 1 4 with the | | 
then 2 with the Weak, 1 2 with 7 
Laſtly, 2 Inches with the ; 
| Weak,” then there will remain 34inches 
EEC, Swim above 
Cone apart. Sn a | 
Water; take 3 of meal Powder, + of Coal. 
The Srong Compoſition ro Dive under 
| 3 Wn and leap above the Water ; 
take 8 of mealed Powder, 1 of Sargerre, 
_ andiof Cade 


S2 , ro IVF PR "ou "Een — 
ds. teY a DEITY - - 
et I; "PEA ef Rs Fs, te LAI” LOI Lok 
ES NOOR A PREP LIES. OR 9 
Us pf; Wo ON OY ST 0 TO ECP 1 24 WIRES OE $2,791 


MDs ned} Og WAN fo ve or og 
en I LT SL 0 224 
FX ray fe; FAVH, 4 1 WE, COON, 

py eB Ds Oe We I?) os RANG 
Ra Morte £3el4 None ThD — 


WS 


I] 
To divid: the Driver. 


Rom the lower end of your Driver ſet 


-- 


K off 3 Inches, then 2 Inches, then" 


7':, then 2 Inches; then 1 +. - Laſtly, 2 
Inches; make the Rockers of a juſt length, 
and ſo you may ſee the Diviſions of the 
Driver appear — Gran the Cale as you fill. 


ST ns add L, 3's 


re the Rocket in your Hand with 
with your Port-fire, th it into a 
_ deep Water, (otherwiſe will ſtick in the 

Mud) it will Swim a little - while ;  buc 
when the Strong Compolition takes fire ic 


feion is ſpent ie will jump up, &4c. The 
Weak Compoſition Lo laſt, the 
Rocket for ſome time will Swim upon the 
- Water, and then give a Report. "This 
Rocket is all Solid, | ' 


' Tomoke # Recher Chinger. 


TFT the length of the Charger E G, 


one Diameter and half, the 
breadth of the Charger HZ, one Dia- 

meter and one third, che length -— _ 
| . Nec 


FT-T 


will Dive, and when the Strong Compo- 


O83 OO 


"F 45 T 
Neck of the Cha that ſlippeth u 

the Handle BC. io”: -Som. 4a byes 
breadth of that Ferril A B, one third of 
'the Diameter of the Rocket: betwixt 
. I eight or nine of theſe Charges will fall a 
L Myener 4 Diamerers. | *'» 


a 9, MET, 5s 0 

B ——e 
| You may cut the Charger ABC DH 
GZA in Paper, then it may be made in 
Copper, Cloſe A to D, and Bro C, Sod- 
der both ends together.; bring HG Zinto 
more than ha 2 round, and AB -and 


CD in a round, put it then upon a 
Handlo, then ie-is fit for ule. | ED : 


Dora? 


To maks good Conl fot' Rockets. 


ing extinguiſhed, beat jc and paſs it 
through a fine Sieve, then it'is fit for uſe. 
at} rooms: po not walk bans, put it ins 
to en again, ' repeat your 
Work : fach 'Coxtwill make a Rocket ty 
very lively, if not wich two much Life. 


Wes Ci poſirio for "Reports. ' | 
Sys A B: C- D- 
_ - 4 Salpare 9. 4 3. 2 
"let Tarnar i 4+ © 90) nt ts 
| nar "Ys © Tok © 5 
Tk 9 015 Spur ke imma 
© 9, ! (4 6 We 5 4 
- wn A few Grains of this Powder 
being fired, will give as great a Clap as 4 
Musket when it is diſcharged. Dr. French, 
peg. 191: Take anyof « T— 
u ; 


— 


2 8-052 E008 


hy 
_ 


m2 3 AV £33 7 


3 3 8-Ba 


Lcder ABCer D, mix them well toge- 
ther, put a lictle_ nticy of that mixture 
into a Fire-Pan, It ..upon the Fire, and 


; _ ume Sr AS7gat Report: 
:& fither uſp LE the Tehla,. 


SI TED bh 
are as 4 to ty is wei 

the Rackets, 

In Ys other —agrnory I find 4 and Gin 


| ;. I'find 76 and 256 Ounces of 
+ ( ion for theſe twoRockets ; then 
- divide the greater by the leſſer, the Quori- 
_ wyy be 3 and more, which is the 


if ſe of the 
2 orally gr cr en wal Gor | indeed 
i has? Tables are made by the Cubes of che 
/ reſpective Diameters. 
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